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DETAILED ACTION 



Priority 

1. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record in the file. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1, 2, 4, 7, 10, 11-18 is rejected under 35 U.S.C. 102(b) as being 
anticipated by Lien et al. (us. pat. no. 6,211,851 B1, herein after referred to as "Lien"). 

As to claim 1, Lien teaches a liquid crystal display comprising a liquid crystal 
panel assembly including a plurality of gate lines, a data line intersecting the gate lines, 
and a plurality of pixels (each of a plurality of pixels comprises a semiconductor switch 
as disclosed in col. 1 lines 37-40) connected to the gate lines and the data line [col. 1 
lines 59-63] [col. 3 lines 61-65]. It should be noted that the Examiner cites the 
information from Lien's admitted prior art to meet the claim limitation since such LCD 
structure is standard, used widely, and is adopted in Lien's display device. 

Lien further teaches the liquid crystal display comprising: 
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a gate driver [figs. 2 and 3] ("gate driver 24") sequentially scanning the gate lines 
by applying the gate voltage, each scanning being performed in a horizontal period 
including a first period (a part of the horizontal period occurred simultaneously with the 
period of applying a combined voltage of Vm and a data voltage to one of plural data 
lines, as shown in fig. 2) and a second period (a part of the horizontal period occurred 
simultaneously with the period of applying a signal data voltage to one of plural data 
lines, as shown in fig. 2) occurred following the first period; 

a master data driver (the circuit embedded in Lien's driving circuitry supplying 
actual data voltage during the second portion of the scan data signal) [col.3 lines 39-41] 
sequentially applying data voltages selected from the gray voltages corresponding to 
the image data to the data line, each application is performed in the second period; and 

a slave data driver (the circuit embedded in Lien's driving circuitry supplying a 
pre-charge level for upcoming data level) [col. 3 lines 39-41] applying the stored data 
voltage to the data line in each first period. 

Lien [fig. 3] teaches a signal controller (the circuit supplying control signals for 
data driver and gate driver) receiving image data and a synchronization signal (""data 
driver clock' or "clock line 26") from an external device, processing the image data and 
generating control signals ("data driver reset', "data driver enable", "gate driver enable", 
...) for displaying the image data; 

Lien inherently teaches the slave data driver to store the data voltage applied to 
the data line in each second period of a scanning period since it is required for Lien to 
provide the opposite polarity of the previous data signal as a pre-charging signal in each 
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first period of the next scanning period and thus to require a device to store the previous 
data signal until the device applies the pre-charging signal in the next scanning period. 

Lien inherently teaches a voltage generator generating a plurality of gray 
voltages and a gate voltage for driving the panel assembly since it is required for any 
type of liquid crystal device to apply gray scale voltage to pixels included in a display 
device to change the alignment of the liquid crystal display device to produce various 
gradations on a display and to apply a gate voltage to turn on the switching device 
included in a pixel, thus to allow the pixel to receive the data voltage. 

As to claim 2, Lien teaches two data voltages sequentially applied to the data 
line have opposite polarity with respect to a predetermined voltage ("0V") [drawing 1 
provided below] and the slave driver [fig. 3] inverts the polarity of the stored voltage 
before application to the data line [col. 5 lines 38-54]. 



Gate Gf 





Data 

Lines 0 





Drawing 1 
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As to claim 4, most of the claim limitations have already been discussed with 
respect to the rejection of claims 1 and 2 except for the storage and the inverter being 
alternately connected to the data line. 

The modified Lien [fig. 3] teaches the storage (included in the "full frame buffer", 
as discussed with respect to the rejection of claim 1) and the inverter ("inverter 6") 
alternatively connected to the data line ("analog toggle 4" alternatively connects the 
storage and the inverter to the data lines, as disclosed in col. 5 lines 40-49). 

As to claim 7, Lien [fig. 3] teaches the slave driver to comprise a switch unit 
("analog toggle 4") selectively connecting the storage (included in the "full frame buffer", 
as discussed with respect to the rejection of claim 1) and the inverter ("inverter 6") to the 
data lines [col. 5 lines 40-49]. 

As to claim 10, Lien [fig. 3] teaches the slave driver (the circuit embedded in 
Lien's driving circuitry supplying a pre-charge level for upcoming data level) [col. 3 lines 
39-41] is formed on the panel assembly. 

As to claim 11, Lien teaches the predetermined voltage being applied to the 
pixels [col.3 lines 29-41]. 

As to claim 12, Lien teaches a method of driving a liquid crystal display including 
first and second gate lines, a data line, a first pixel connected to the first gate line and 
the data line; and a second pixel connected to the second gate line and the data line as 
discussed with respect to the rejection of claim 1, the method comprising: 

scanning the first gate line (during "G1" is high) [fig. 2]; 
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applying a first data voltage ("W ") to the data line during the scanning of the first 
gate line; 

applying the stored first data voltage ( u Vm-V1 n which is equal to "-W" when "Vm" 
is equal to 0, as disclosed in col. 5 lines 25-27) to the data line during the scanning of 
the second gate line (during "G2" is high); and 

applying a second data voltage ("V2") to the data line during the scanning of the 
second gate line (during "G2" is high). 

Lien inherently teaches the method to comprise storing the first data voltage 
applied to the data line during the scanning of the first gate line since it is required for 
Lien to hold the first data voltage during the first horizontal period before the first data 
voltage is started to be applied to the data line during the second horizontal period as a 
pre-charging voltage. 

As to claim 13, Lien [fig. 2] teaches inverting polarity of the stored first data 
voltage before the application of the stored first data voltage (applying "-V1" during 
second scanning period as a pre-charging voltage) [col. 5 lines 38-49]. 

As to claim 14, all of the claim limitations have already been discussed with 
respect to the rejection of claim 9. 

As to claim 15, all of the claim limitations have already been discussed with 
respect to the rejection of claims 1 and 12. 

As to claim 16, all of the claim limitations have already been discussed with 
respect to the rejection of claim 2. 
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As to claim 17, all of the claim limitations have already been discussed with 
respect to the rejection of claim 4. 

As to claim 18, all of the claim limitations have already been discussed with 
respect to the rejection of claim 7. 

4. Claims 3 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lien in view of Washio et al. (us. pat. no. 6,873,313 B2, herein after referred to as 
"Washio"). 

As to claim 3, Lien does not teach expressly the master driver and the slave 
driver to be disposed at opposite sides of the panel assembly. 

However, Washio [fig. 1] teaches a master driver ("data signal line driving circuit 
SD") and a slave driver ("pre-charging circuit PC) included in an image display device 
and disposed at the opposite sides of the panel. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to place Lien's master driver and the slave driver separately at opposite sides 
of the panel, as taught by Washio, to distribute the driving circuitry into the sides of the 
display, thus to provide more space in the center of the display. 

As to claim 5, Lien does expressly disclose the storage to comprise a capacitor. 

However, Washio [figs. 1 and 3] teaches an image display device having a pre- 
charging unit (a combination of "pre-charging circuit PC and "pre-charging voltage 
stabilizing section ST) comprising a capacitor ("charging holding means" shown in fig. 
3) to store a pre-charge voltage ("PCV") [col. 12 lines 1-20]. 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to define Lien's storage to comprise a capacitor rather than any other 
electrical components capable of storing, as taught by Washio, since capacitor is well 
known for low cost and is widely used in a driving circuitry for a display. 

5. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lien in 
view of Lautzenhiser (us. pub. no. 2002/0149503 A1, herein after referred to as 
"Lautzenhiser"). 

Lien [fig. 3] teaches an inverter ("inverter 6") included in a driving circuitry. 

Lien does not expressly disclose the specific structure of the inverter included in 
the display driving circuitry. 

However, Lautzenhiser [fig. 21] discloses an inverter {Inverter 350') comprising 
an operation amplifier ^operational amplifier 354") in a negative feedback configuration 
having a non-inverting input terminal supplied with the predetermined voltage ("ground 1 ) 
[par. (0223)]. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to specify the internal structure of Lien's inverter in such way, as taught by 
Lautzenhiser, since including an operation amplifier in a negative feedback 
configuration to implement an inverter is well known and widely used in electronic circuit 
design. 

6. Claims 8, 9 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lien. 
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As to claim 8, Lien does not teach expressly the switch unit to comprise a first 
switch and a second switch. 

However, since applicant has failed to disclose that having two switches in the 
switch unit provides an advantage, is used for particular purpose, or solves a state 
problem, it is an obvious matter of design choice to include two switches in the 
switching unit. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a toggle switch for the switching operation of the driver, 
since a toggle switch would perform equally well at selectively connecting inputs from 
the storage and the inverter to the data line. Drawing 2 is provided below to illustrate an 
alternative structure for the switching unit. 

Vcora Veen 




Design I Design II 

Drawing 2 



As to claim 9, Lien teaches the slave driver (the circuit embedded in Lien's 
driving circuitry supplying a pre-charge level for upcoming data level) [col. 3 lines 39-41] 
to comprise a buffer {"full frame buffer") [fig. 3] for buffering the data voltage ("Df ', "D2", 
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"D3", ...) stored in the storage and provides the buffered data voltage for the inverter 
('inverter 6") [col. 5 lines 38-49]. 

Lien does not expressly disclose the buffer to include an operational amplifier. 

However, Examiner takes official notice that using an operational amplifier for a 
buffer is widely known and used. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to specify Lien to adopt an operational amplifier as its buffer. 

As to claim 19, all of the claim limitations have already been discussed with 
respect to the rejection of claim 8. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Liaw (us. pat. no. 6,483,494, B1) teaches a multistage charging circuit for driving 
liquid crystal displays, designed particularly to provide a multi-stage charging driving 
circuit for liquid crystal display, in which the pixels can be pre-charged to a determined 
voltage value before the next data are written by performing charge-sharing and pre- 
charge. 

Kim (us. pub. no. 2003/003876 A1) teaches an apparatus and method for driving 
an electro-luminescence panel wherein pixels in a current driving type electrode- 
luminescence panel are pre-charged to change a storage voltage of the pixel into the 
corresponding voltage within a limited scanning time. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Seokyun Moon whose telephone number is (571) 272- 
5552. The examiner can normally be reached on Mon - Fri (8:30 a.m. - 5:00 p.m.). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amr Awad can be reached on (571 ) 272-7764. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

May 24, 2006 



S.M. 



KENT CHANG 
PRIMARY EXAMINER 




